IMPROVED EFFICIENCY IMPACT ABSORPTION DEVICE. 

The present invention concerns an improved 
efficiency impact absorption device. 

As is known, various impact absorption devices 
exist, in particular made of alveolar structures more 
commonly defined as ""honeycomb" . 

Honeycombs are, in fact, special structures 
generally characterised by good impact absorption 
properties . 

They are therefore used where it is necessary to 
reduce the effects of any impact on persons or means of 
locomotion (in particular motor vehicles) . 

Various types of honeycomb currently exist, 
firstly aluminium honeycombs. 

They offer good performance in terms of impact 
absorption . 

The production process of these honeycombs is 
basically the following: flat sheets of aliiminium are 
reciprocally glued along pre-set lines: subsequently, 
the areas not glued are widened to form the cavities 
(that can have different shapes) of the honeycomb. 

Another type of aluminium honeycomb is made by 
gluing pre-shaped aluminium sheets on flat aluminium 
plates. This type is characterised by thicker walls. 

The main limit of aluminium honeycombs is their 



cost which can be very high. 

A second type of known honeycomb is the extruded 
plastic type. 

They consist basically of extruded plastic tubes, 
for example polycarbonate, subsequently glued or welded 
together to form the honeycomb. They have relatively 
thin walls: they work well for average specific 
compression (generally below 10 N/mm^) : high energy 
impact therefore requires considerable expanses of this 
honeycomb. 

The limits of these honeycombs are: very high cost 
and restricted fields of application (not all motor 
vehicles have sufficient space to accommodate the 
necessary expanse of these honeycombs) . 

A third type of known honeycomb is the plastic 
injection-moulded honeycomb. 

They are produced with different materials: for 
example polypropylene, ABS, polycarbonate and 
polyethylene . 

They are much cheaper than the other types but 
their performance is decidedly inferior. 

To obtain injection-moulded honeycombs, the walls 
of said honeycombs must have minimum thickness of 1 -r 
1 . 5 mm. 

Therefore, during flexional deformation resulting 
from the action of impact, the walls undergo 



considerable elongation . 

Furthermore, the above-mentioned plastics have 
modest ultimate elongation. 

In the event of a impact, therefore, the walls of 
injection-moulded honeycombs tend to collapse very 
rapidly, with consequent poor impact absorption 
ability. 

A further observation concerning the known 
technique which applies to all the types of honeycomb 
described above is that they can be tapered at one of 
the longitudinal ends in order to reduce the energy 
peak absorbed: in general, the narrower the taper, the 
lower the peak value of the energy absorbed. 

The main aim of the present invention is to 
produce an improved efficiency impact absorption device 
that offers superior performance with respect to the 
known technique. 

A further aim of the present invention is to 
produce an improved efficiency impact absorption device 
that is lighter and cheaper than aluminium honeycombs. 

A further aim of the present invention is to 
produce an improved efficiency impact absorption device 
that is cheaper than extruded plastic honeycombs. 

These and c>4;her aims are achieved by an improved 
efficiency impact abb<^ption device according to claim 
1, which is here referredN:^) for the sake of brevity. 
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Further characteristics of the present invention 
are defined in the otl^er claims. 



Further aims ana advantages 



advantages of the , present 
invention will become clear from the following 
5 description and attached drawings, provided as a non- 
restrictive example, in which: 

figure 1 shows an axonometric view of an 
improved efficiency impact absorption device, 
according to a first embodiment of the present 
10 invention, in a configuration prior to impacts- 

figure 2 shows an axonometric view of the 

J5 impact absorption device of figure 1, in a 

ii 

configuration after impact; 

P 

- figure 3 shows a longitudinal section of the 

flJ 

P 15 impact absorption device of figures 1-2, in a 



configuration after impact; 

figure 4 shows an axonometric view of an 
improved efficiency impact absorption device 
belonging to a second embodiment of the present 
20 invention, in a configuration prior to impact; 

figure 5 shows an axonometric view of the 
impact absorption device of figure 4, in a 
configuration after impact; 

figure 6 shows a graph representing an energy 
25 absorption curve of a first known absorber; 



figure 7 shows a graph representing two 
energy absorption curves relating to two known 
absorbers, with and without taper; and 

figure 8 shows a graph representing three 
energy absorption curves, two of which relate to 
known absorbers, with and without taper, and the 
third relating to the device of the invention. 

With particular reference to figures 1-3, the 
improved efficiency impact absorption device, according 
to a first embodiment of the present invention, is 
indicated overall by reference number 10. 

The device of the invention consists basically of 
a plastic injection-moulded honeycomb, or alveolar 
structure . 

Said honeycomb structure is indicated overall by 
reference number 20 in figures 1-5. 

The honeycomb 20 features a number of ribs 11 that 
define respective outlets 12, with basically hexagonal 
section, terminating in holes 13, in the lower part of 
the honeycomb 20. 

In figure 1, the hexagonal apertures 14 that 
define the hexagonal outlets 12 are visible in the 
upper part of the honeycomb 20. 

In particular, the plastic used in the device of 
the present invention is a plastic resin derived from 
polycarbonate (trademark registered by General 



Electric: Xenoy®) . 

This material is characterised by a high ultimate 
elongation value; in addition, it maintains its 
mechanical characteristics basically stable in the 
-40**C / +80''C temperature range. 

This material is furthermore stable over a wide 
temperature range; it behaves well from the point of 
view of resilience, it is not fragile and does not tend 
to collapse or explode as a result of impact. 

The high ultimate elongation value of this 
material permits the production of injection-moulded 
honeycombs that can work more efficiently than the 
known injection-moulded honeycombs: in fact, during 
impact, the internal walls of honeycombs moulded with 
Xenoy® do not collapse and they therefore perform 
efficiently in absorbing the impact energy, 
transforming it into deformation energy. 

On the other hand, it should be remembered that 
the outer walls of these honeycombs undergo a very high 
level of deformation, indicated by reference nimber 16, 
breaking very soon. 

It follows that honeycombs produced in this way 
perform more efficiently than the known injection- 
moulded honeycombs but not to their full potential. 

Another suitable material that can be used in the 
device of the invention, as an alternative to Xenoy®, 



is rubber-filled polypropylene. 

A second embodiment of the device of the 
invention, visible in figures 4-5, and indicated 
overall by reference number 10', features a deformation 
containment element 15, preferably made of high 
resistance material, for example steel. 

This increases the efficiency of the honeycombs 20 
as per the invention. 

These containment elements 15 must be sized in 
order to withstand the considerable stress due both to 
the impact and consequent lateral thrust of the 
injection-moulded honeycombs (the outer walls of the 
honeycombs 20 tend to deform laterally when 
compressed) . 

Thanks to the effect of the containment elements 
15, the lateral walls of the honeycombs 20 also work 
efficiently: in fact, deformation exceeding the 
breaking limits of the material is prevented also at 
the walls themselves, which contribute to increasing 
the effectiveness of the impact absorption (as they do 
not collapse, they continue to absorb impact energy, 
transforming it into deformation energy) . 

The containment elements 15 can be made of high 
resistance material, for example steel. 

The effect of these elements 15 on the overall 
weight of the device is modest as their volume is well 
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below the overall volume: even if materials with a high 
specific weight are used (such as steel), the overall 
weight of the device 10' is in any case less than 
similar products in aluminiiam. 
5 The containment elements 15 do not necessarily 

have to be made integral (glued, welded) with the 
honeycombs; furthermore said elements can be obtained 
directly on the vehicles. 

Proceeding now with a more detailed examination of 
10 the properties of the materials used as absorbers. 
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figures 6-8 are examined in which Fp indicates the 
plateau level of the force and %DEF the deformation 
percentage of the absorber. 

Figure 6 shows a graph representing an energy 
15 absorption curve of a first known absorber, where said 
curve is indicated by letter A. 

Figure 7, on the other hand, shows a graph 
representing two energy absorption curves relating to 
two known absorbers, with taper (curve B) and without 
20 taper (curve C) ; the presence of the taper prevents the 
absorption curve peak. 

Furthermore, figure 8 shows a graph representing 
three energy absorption curves, two of which relate to 
known absorbers, with taper (curve D) and without 
25 taper (curve E) • 

Curve F, on the other hand, relates to the device 



of the invention; said curve shows the constant 
behaviour of the absorber of the invention in relation 
to different crushing percentages. 

The honeycomb structures like those described in 
the context of the present invention could also have a 
taper on at least one of their longitudinal ends. 

From the description provided, the characteristics 
of the improved efficiency impact absorption device are 
clear as are the advantages and operation thereof. 

The following considerations and concluding 
comments are designed to define more accurately and 
clearly the above advantages with respect to the known 
products . 

Firstly, compared to aluminium honeycombs, the 
devices of the invention offer the same level of 
performance but are much cheaper and lighter. 

Compared to extruded plastic honeycombs, the 
devices of the invention offer the same level of 
performance but are much cheaper and more compact. 

Compared to injection-moulded plastic honeycombs, 
the devices of the invention offer a much higher level 
of performance. 

Finally, it is clear that numerous variations can 
be made to the improved efficiency impact absorption 
device of the invention while remaining within the 
principles of novelty inherent in the inventive idea. 
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It is also clear that, in practical implementation 
of the invention, the materials, forms and dimensions 
of the details illustrated can be of any type according 
to requirements and the same can be replaced with other 
5 technical equivalents. 

The context of the invention is defined in the 
claims attached to this application. 
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